Molecular diversity and intragenomic variability in the yeast genus Xanthophyllomyces: the origin of Phaffia rhodozyma?
The teleomorphic basidiomycetous yeast Xanthophyllomyces dendrorhous is important as a commercial source of astaxanthin, which is a component of feeds for mariculture. Phaffia rhodozyma is the anamorphic state of Xanthophyllomyces; however, there are conflicting reports in the literature concerning the presence of a sexual cycle in P. rhodozyma. The current study attempted to explain this enigma. Strains were obtained from the Phaff Yeast Culture Collection (University of California, Davis) and other sources in the northern hemisphere. Molecular sequences of three nuclear rDNA regions were examined: the internal transcribed spacers (ITS), intergenic spacer (IGS1) and the D1D2 region at the 5' end of the 26S gene. Different levels of genetic variability were observed in the three regions. The D1D2 differentiated major groups of strains, while an increased variability in the ITS suggested that the ITS region could be employed as an ecological marker. The greatest variability was in the IGS1 region, where strains can be defined by the presence and location of indels. Intragenomic sequence heterogeneity in the ITS and IGS1 regions led to the hypothesis that the type strain of P. rhodozyma (CBS 5905(T), UCD 67-210(T)) was derived as a mating-deficient basidiospore from the parent teleomorphic strain CBS 9090.